%'e calculate the vacuum expectation value, T"", of the energy-momentum tensor of a massless scalar field in a general two-dimensional spacetime and evaluate it in a two-dimensional model of gravitational collapse. In two dimensions, quantum radiation production is incompatible with a conserved and traceless T"".We therefore resolve an ambiguity in our expression for T~", regularized by a geodesic point-separation procedure, by demanding conservation but allowing a trace. In the collapse model, the results support that picture of black-hole evaporation in which pairs of particles are created outside the horizon (and not entirely in the collapsing matter), one of which carries negative energy into the future horizon of the black hole, while the other contributes to the thermal flux at infinity.
It is now generally believed, on the basis of an argument due to Hawking, ' that the gravitational field of a collapsing object will induce the quantum creation of particles, so that the object radiates with a thermal spectrum at a temperature inversely proportional to the mass of the object.
Most calculations of this effect have examined the behavior of the quantum fields only near infinity. Consequently 
In systems where the spectrum of~is discrete (e.g. , a closed universe), 8 "contains an additional "Casimir effect" term, whose evaluation is straightforward. Equation (7) where R is the radius of the static shell before it begins to collapse. This relation holds only for advanced times preceding the beginning of collapse, but the assumption that the shell collapses quickly makes this sufficient. The reflection boundary condition at r -= (V-U)/2 = 0 implies that the modes take the form
It follows that u = (1 -2M/R) ' ' U for all retarded times which will be of relevance for the calculation of T""outside the collapsing shell. The relation between u and U derived in Ref. 2 implies the following relations between u and u. For retarded times before the collapse has begun, one has u=u. For retarded times u long after the collapse has begun, one obtains
For retarded times, u, long after the collapse, the external conformal factor in u, v coordinates takes the form aM)
where O(1) are terms of order unity in p. Evaluating T""outside the shell, transforming to u, v coordinates, and neglecting terms which die off for large values of u or t, one obtains
with T""and T remaining as in Eg. (22).
Comparison with E(I. (22) reveals that the effect of collapse is to add a constant t;erm to T"", which appears at large r as a flux of energy ( 43, 199 (1975) Texas, 1975 (unpuMished) .
See also W. G. Unruh, report to the Marcel Grossman Meeting on the Recent Progress of the Fundamentals of General Relativity, Trieste, Italy, 1975 (unpub- lished).
